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4-[(3-FLUOROPHENOXY)PHENYLMETHYL]PIPERIDINE
METHANESULFONATE: USES, PROCESS OF SYNTHESIS AND
PHARMACEUTICAL COMPOSITIONS

FIELD OF THE INVENTION
The present invention refers to a 4-[(3-fluorophenoxy)phenylmethyl]piperidine

salt, its use, method of synthesis and compositions comprising the same.

BACKGROUND OF THE INVENTION

In recent years, selective serotonin (5-HT) reuptake inhibitors (SSRIs) such as
fluoxetine, citalopram, scrtraline or paroxetine have been used for treating depression
and other central nervous system disorders. Potential therapeutic applications of these
compounds are treatment of nervous bulimia, alcohol addiction, anxiety, obsessive-
compulsive disorders, depression, panic, pain, pre-menstrual syndrome and social
phobia, as well as migraine prophylaxis.

On the other hand, dual serotonin émd norepinephrine re-uptake inhibitors
(SNRIs) have been proposed to have a higher efficacy and/or faster onset of action than
previously available medicaments in the treatment of depression.

Patent US 6,518,284 B2 and patent application EP1002794 in the name of FAES

S.A. describe 4-substituted piperidines having the formula

OR,

HN

wherein R; and R are non-substituted aryl radicals or aryl radicals mono- or poly-
substituted with halogen (fluorine, chlorine, bromine, iodine), alkyl, alkoxy, cyano,
trifluoromethoxy, trifluoromethyl, benzoyl, phenyl, nitro, amino, aminoalkyl, aminoaryl
and carbonylamino, and their pharmaceutically acceptable salts with inorganic acids and
organic acids. Said compounds are described as excellent active substances for treating
central nervous system disorders such as nervous bulimia, obsessive-compulsive
disorders, alcohol addiction, anxiety, panic, pain, pre-menstrual syndrome, social

phobia, migraine prophylaxis and, particularly, depression. US 6,518,284 B2 and
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EP1002794 also describe the synthesis and use of pharmaceutically acceptable salts of
said compounds with inorganic acids such as hydrochloric, hydrobromic, nitric,
sulphuric and phosphoric; and with organic acids such as acetic, fumaric, tartaric,
oxalic, citric, p-toluenesulfonic and methanesulfonic acid. A number of salts of said
compounds are disclosed in US 6,518,284 B2 and EP1002794.

Artaiz, 1.; Zazpe, A.; Innerarity, A.; del Olmo, E.; Diaz, A.; Ruiz-Ortega, J.A.;
Castro, E.; Pena, R.; Labeaga, L.; Pazos, A. and Orjales, A., Psychopharmacology,
2005, 182(3), 400-413 describes the biochemical, electrophysiological and behavioural
assays as antidepressant of (S)-4-[(3-fluorophenoxy)phenylmethyllpiperidine which is
also known as F-98214-TA.

HN

(5)-4-[(3-fluorophenoxy)phenylmethyl]piperidine

(8)-4-[(3-fluorophenoxy)phenylmethyl]piperidine inhibits the uptake of 5-HT
and NE into rat brain synaptosomes (ICsp = 1.9 and 11.2 nM, respectively) and
decreases the electrical activity of dorsal raphe serotonergic neurones (EDso = 530.3
microg/kg). In acute behavioural assays in mice, orally administered (S)-4-[(3-
fluorophenoxy)phenylmethyl]piperidine potentiates the 5-hydroxytryptophan (5-HTP)-
induced syndrome [minimal effective dose (MED) = 10 mg/kg], antagonizes the
hypothermia induced by a high dose of apomorphine (EDsp = 2 mg/kg) and reduces the
10 mg/kg). (S)-4-[(3-

fluorophenoxy)phenylmethyl]piperidine also decreases the immobility in the forced

immobility in the tail suspension test (MED

swimming test in mice and rats (30 mg/kg, p.o.). Chronic administration of (§)-4-[(3-
fluorophenoxy)phenylmethyl]piperidine (14 days, 30 mg kg(-1) day(-1), p. o))
attenuates the hyperactivity induced by olfactory bulbectomy in rats, confirming its
antidepressant-like properties. The same dosage regimen significantly increases the

social Interaction time in rats. Said document also proves that (§)-4-[(3-
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fluorophenoxy)phenylmethyl]piperidine is more potent than fluoxetine, venlafaxine and
desipramine.

In view of the above it seems (8}-4-[(3-fluorophenoxy)phenylmethyl]piperidine
is an excellent serotonin (5-HT) and norepinephrine (NE) reuptake inhibitor and could
therefore be used in the treatment of related diseases and conditions. However, (5)-4-
[(3-fluorophenoxy)phenylmethyl]piperidine,  (R)-4-[(3-fluorophenoxy)phenylmethyl]
piperidine and their racemic mixtures or its known derivatives, namely their sulphate
salt, are not suitable for the preparation of pharmaceutical compositions. As mentioned
in US 6,518,284 B2 and EP1002794, 4-[(3-ﬂuorophenoxy)phehylmethyl]piperidine is
an oil, which is insoluble in water and-cannot be formulated as a solid composition. 4-
[(3-ﬂuorophenoxy)phenylme'thyl]piperidine sulfate is a solid with a low melting point
(72-76°C). This may be a significant drawback when preparing a pharmaceutical
composition as the melting point may be reduced due to the presence of additives or
excipients. Additionally, it has been found that 4-[(3-fluorophenoxy)phenylmethyl]
piperidine sulfate is obtained with vartable amounts of water.

Therefore, there is an existing need of providing a 4-[(3-

fluorophenoxy)phenylmethyl]piperidine derivative in a stable and easy to handle form.

SUMMARY OF THE INVENTION

In the ongoing research effort of the inventors, it has been found that the
methanesulfonic acid salt of 4-[(3-fluorophenoxy)phenylmethyl]piperidine has excellent
properties for the production of pharmaceutical compositions. Therefore, according to a
first aspect, the present invention is directed to 4-[(3-

fluorophenoxy)phenylmethyljpiperidine methanesulfonic acid salt of formula I,
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its enantiomers or mixtures thereof, or a prodrug or solvate thereof. Said compound will
be referred to as “compound of formula I””,

According to a further aspect, the present invention is directed to a process for
the synthesis of a compound of formula 1, its enantiomers or mixtures thereof, or
produrg or solvates thereof.

According to a further aspect, the present invention is directed to a
pharmaceutical composition comprising a compound of . formula 1, its enantiomers or
mixtures thereof, or produrg or solvates thereof, and ai least one pharmaceutically
acceptable carrier.

According to a further aspect, the present invention is directed to a compound of
formula 1, its enantiomers or mixtures thereaf, or produrg or solvates thereof for use as a
medicament.

According to a further aspect, the present invention is directed to the use of a
compound of formula 1, its enantiomers or mixtures thereof, or produrg or solvates
thereof in the manufacture of a medicament for the treatment and/or prevention of a

serotonine and/or norepinephrine mediated disease or condition.

DETAILED DESCRIPTION OF THE INVENTION
Definitions

Any compound that is a prodrug of a compound of formula I is within the scope
of the invention. The term “prodrug” is used in its broadest sense and encompasses
thosc derivatives that are converted in vivo to the compounds of the invention. Such
derivatives would readily occur to those skilled in the art, and include, depending on the
functional groups present in the molecule and without limitation, the following
derivatives of the present compounds: carbamates and amides. Examples of well known
methods of producing a prodrug of a given acting compound are known to those skilled
in the art and can be found e.g. in Krogsgaard-Larsen et al. “Textbook of Drugdesign
and Discovery” Taylor & Francis (April 2002). Particularly favoured derivatives or
prodrugs are those that increase the bioavailability of the compounds of this invention
when such compounds are administered to a patient (e.g., by allowing an orally
administered compound to be more readily absorbed into the blood) or which enhance
delivery of the parent compound to a biological compartment (e.g., the brain or

lymphatic system) relative to the parent species.
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The compound of the invention may be in crystalline form, whether solvated or
not, and it is intended that both forms are within the scope of the present invention.
Mecthods of solvation are generally known within the art. Suitable solvates are
pharmaceutically acceptable solvates. In a particular embodiment the solvate is a
hydrate.

The compounds of formula I its enantiomers or mixtures thereof, or prodrug or
solvates thereof are preferably in substantially pure form. By substantially pure form is
meant, inter alia, having a pharmaceutically acceptable level of purity excluding normal
pharmaceutical additives such as carriers, and including no material considered toxic at
normal dosage levels. Purity levels for the drug substance are preferably above 50%,
more preferably above 70%, most preferably above 930%. In a preferred embodiment it

is above 95% of the compound of formula I, or of its solvates or prodrugs.

Compound of formula |

As mentioned above, a main aspect of the present invention is 4-{(3-

fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salt of formula I,

0
its enantiomers or mixtures thereof, or a prodrug or solvate thereof.

The compound of formula I has a surprisingly high melting point compared to
other salts of 4-[(3-fluorophenoxy)phenylmethyl]piperidine. The methanesulfonic acid
salt of the mixture of enantiomers of 4-[(3-flucrophenoxy)phenylmethyl]piperidine has
a melting point of 158-161°C and the (S5)-4-[(3-fluorophenoxy)phenylmethyl]piperidine
and (R)-4-[(3-fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salts melt
at 191-194°C. On the other hand, as an example, the melting point of (S)-4-[(3-
fluorophenoxy)phenylmethyl]piperidine  sulphuric acid salt is highly variable and

depends upon the water content, which is difficult to control. (8)-4-[(3-
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fluorophenoxy)phenylmethyl]piperidine hydrochloric acid salt has a melting point of
55-60°C, which is an important drawback when preparing a stable pharmaceutical
composition. (8)-4-[(3-fluorophenoxy)phenylmethyl]piperidine fumaric acid salt has a
melting point of 105-108°C. Although (S)-4-[(3-
fluorophenoxy)phenylmethyl]piperidine  dibenzoyl-L-tartaric acid salt has a melting
point of 205-208°C, it is insoluble in water, thus not suitable for a number of
pharmaceutical administration forms such as liquid administration forms. The same is
rue for the corresponding salts of the other cnantiomer of (8)-4-[(3-
fluorophenoxy)phenylmethyl]piperidine and for the racemic mixture.

Additionally, the compound of formula I has shown excellent stability
propertics. The compound of formula I has remained stable for at least 6 months in
studies of stability under forced conditions at 50 and 60°C, as well as at 40°C and 75%
humidity. This represents more than 2 years of stability under normal conditions.

Further, the compound of formula 1 is not hygroscopic unlike other salts of (S)-
4-[(3-fluorophenoxy)phenylmethyl]piperidine such as the sulphuric or hydrochtoric acid
salts.

Both enantiomers of the compound of formula I are selective serotonin (5-HT)
and norepinephrine (NE) reuptake inhibitors and are therefore suitable for the present
invention. Accordingly, a particular embodiment of the present invention is (8)-4-[(3-
fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salt or a prodrug or

solvate thereof.

0, 0
\Y4
H:,C/S\
8
HaN
-]

(5)-4-[(3-fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salt
According Lo a particular embodiment, the present invention is directed to (R)-4-

[(3-fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salt or a prodrug or

solvate thereof.
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(R)-4-[(3-fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salt

According to a further embodiment, the compound of formula I is a mixture of
(8)-4-{(3-fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid and (R)-4-[(3-
fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salt- or prodrugs or
solvates thereof. Said mixtures may comprise any proportion of both enantiomers.
Preferably, the proportions of the R and S isomers in said mixture is comprised between

55:45 and 45:55. Morc preferably, said mixture is a racemic mixture.

Svnthesis of a compound of formula 1

According to a further aspect, the present invention is directed to a process for
the synthesis of a compound of formula I, its enantiomers or mixtures thereof, or
prodrug or solvates thercof comprising the steps of contacting methanesulfonic acid
with 4-[(3-fluorophenoxy)phenylmethyl]piperidine, its enantiomers or mixtures thereof.
In order to prepare 4-[(3-fluorophenoxy)phenylmethyl]piperidine, reference is made to
US 6,518,284 B2 and EP1002794, which are hereby incorporated by reference. Sec
column 2, line 64 through column 4, line 20, column 3, lines 64-67 through column 7,
lines 1-12; and column 7, lines 13-29 of US 6,518,284, Sce also the documents cited in
US 6,518,284,

Additionally, the compound of formula I can also be synthesized following
conventional salt formation procedures. See for example, “Handbook of Pharmaceutical
Salts. Properties, Selection and Use”. P, Heinrich Stahl, Camille G. Wermouth (Eds.).
Wiley-VCH, 2002.
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Pharmaceutical composition comprising a compound of formula 1

According to a further aspect, the present invention is directed to a
pharmaceutical composition comprising a compound of formula I its enantiomers or
mixtures thereof, or prodrug or solvates thereof, and at least one pharmaceutically
acceptable carrier. .

The term "carrier” refers to a diluent, adjuvant, excipient, or vehicle with which
the active ingredient is administered. Such pharmaceutical carriers can be sterile liquids,
such as water and olls, including those of petroleum, animal, vegetable or synthetic
origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the like. Water or
aqueous solution saline solutions and aqueous dextrose and glycerel solutions are
preferably employed as carriers, particularly for | injectable solutions. Suitable
pharmacecutical carriers are described in "Remington’s Pharmaceutical Sciences" by
E.W. Martin.

Further, the term "pharmaceutically acceptable" refers to molecular entities and
compositions that are physiologically tolerable and do not typically produce an allergic
or similar untoward reaction, such as gastric upset, dizziness and the like, when
administered to a human. Preferably, as used herein_, the term "pharmaceutically
acceptable” means approved by a regulatory agency of the Federal or a state
government or listed in the U.S. Pharmacopeia or other generally recognized
pharmacopeia for use in animals, and more particularly in humans.

For its administration to a subject, such as a mammal, e.g., a human, in need of
treatment, the pharmaccutical composition of the invention may be administered by any
appropriate route (via), such as, oral (c.g., oral, sublingual, etc.), parenteral (e.g.,
subcutaneous, intramuscular, intravenous, etc.), vaginal, rectal, nasal, topical,
ophthalmic, etc.

The. carriers and auxiliary substances necessary to obtain the desired
pharmaceutical form of administration of the pharmaceutical composition of the
invention will depend, among other factors, on the elected administration
pharmaceutical form. Said pharmaceutical forms of administration of the
pharmaceutical composition will be manufactured according to conventional methods
known by the skilled person in the art. A review of different active ingredient

administration methods, excipients to be used and processes for producing them can be
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found in “Tratado de Farmacia Galénica”, C. Fauli 1 Trillo, Luzan 5, S.A. de Ediciones,

1993.

Uses of the compound of formula I and pharmaceutical compositions

The compound of formula I, its enantiomers or mixtures thereof, or prodrug or
solvates thercof, may be used as active ingredient of medicaments. Thus, according to a
further aspect, the present invention relates to a compound of formula I, its enantiomers
or mixtures thereof, or a prodrug or solvate thereof, for use as a medicament.

Concretely, the compound of formula 1 is a dual serotonin (5-HT) and
norepinephrine (NE) reuptake inhibitor (SNRI). Thus, according to a further aspect, the
present invention is directed to the use of a compound of formula 1, its enantiomers or
mixtures thereof, or a prodrug or solvate thereof, in the manufacture of a medicament
for the treatment and/or prevention of a serotonine and/or norepinephrine mediated
disease or condition, preferably, a central nervous system disorder.

According to a preferred embodiment, said central nervous system disorder is
sclected from the group consisting of nervous bulimia, alcohol addiction, anxiety,
obsessive-compulsive disorders, panic, pain, pre-menstrual syndrome, social phobia,
depression and migraine prophylaxis. According to a further preferred embodiment,
said central nervous system disorder is depression.

According to a further aspect, the present invention is directed to a method for
treating a serotonine and/or norepinephrine mediated disease or condition, preferably, a
central nervous system disorder, more preferably, depression, in a human in need of
such treatment by administering a therapeutically effective amount of a compound of
formula 1, its enantiomers or mixtures thereof, or a prodrug or solvate thereof.

In the sense used in this description, the expression “therapeutically effective
amount” refers to the quantity of active ingredient calculated to produce the desired
effect and will generally be determined, among other reasons, by the own features of the
active ingredient used and the therapeutic effect to be obtained. In a particular
embodiment, the dose of active ingredient administered to a subject in need of treatment
for the treatment and/or prophylaxis of the above mentioned condifions is within the
range of 10 to 10° mg/kg of body weight, preferably 10 to 10* mg/kg of body weight.

The following examples can be used to illustrate the invention and must not be

considered to be limiting of the scope thereof.
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EXAMPLES

Example 1
Svynthesis of (+)-4-[(3-fluorophenoxy)phenylmethyl]piperidine

A NaH (0.40 g, 60% mineral oil) suspension in 6 ml DMSO was treated with a
solution of (%)-4-(hydroxyphenylmethyl)piperidine-1-carboxylic acid tert-butyl ester
(2.55 g, 8.75 mmol) in 6 ml of DMSO. Potassium benzoate (1.35 g, 8.43 mmol) and
1,3-difluorobenzene (1.05 ml, 10.6 mmol) were added, and the reaction mixture was
heated to 85°C until the starting substance disappeared. It was then treated with
saturated aqueous Na(Cl and water solution, and extracted with diethyl ether. The
organic phase evaporation residue was treated with methanol (30 ml) and 10% aqueous
HCI solution (30 ml) and refluxed for an hour. The usual reaction working process
yielded 2.16 g of free base as an amber oil (88% yield).

'H NMR (200 MHz, CDCl;): 8 = 7.37-7.03 (m, 6H), 6.65-6.46 (m, 3H), 4.78 (d,
J=6.4 Hz, 1H), 3.08 (m, 2H), 2.55 (m, 2H), 1.98-1.81 (m, 2H), 1.43-1.22 (m, 3H). 1*C
NMR (50 MHz, CDCL): 8 = 163.3 (d, J = 233.1 Hz), 159.7 (d, J = 10.7 Hz), 139.4,
129.8 (d, /= 9.8 Hz), 128.3, 127.6, 126.6, 111.5 (d, /= 3.0 Hz), 107.3 (d, /= 21.0 Hz),
103.5 (d, /= 23.4 Hz), 84.6, 46 .4, 46.4, 43.4,29.5,29.2 '

Example 2
Svynthesis of (inIS-ﬂuorophenoxv)nhenyl_methvl]Diperidine methanesulfonic acid

salt

To 1.06 g (3.71 mmol) of (¥)-4-[(3-fluorophenoxy)phenylmethyl]piperidine
dissolved in 10 ml of 2-butanone, 0.22 ml (3.34 mmol) of methanesulfonic acid were
dropped. The solvent was evaporated under vacuum and the white solid recrystallized

from 5.2 ml of n-butanoel yielding 0.75 g (mp 159.0-160.6°C).

Fxample 3
Resolution of (+)-4-[(3-fluocrophenoxy)phenylmethvlipiperidine

4.45 g of (-)-0,0 -dibenzoyl-L-tartaric acid were added over 7.1 g (25 mmol) of
(1)-4-[(3-fluorophenoxy)phenylmethyl]piperidine dissolved in 175 ml of ethanol (96%).
A white solid was obtained (mp 212°C) which was treated with 5% aqueous NaOH
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solution and exiracted with chloroform; yielding the (S)-enantiomer (96% e¢.e., mp 59-
62 °C, [a]sa6 = -11.4, ¢ = 0.576, CHCl3).

The filtrated liquids were treated with aqueous NaOH (5%) solution and
chloroform, The organic layer was separated, dried and concentrated. The product
obtained, dissolved in ethanol was treated with (+)-2,3-dibenzoyl-D-tartaric acid using
the preceding process. A white solid was obtained (mp 208°C) which was treated with
aqueous NaOH (5%) solution and extracted with chloroform, yield‘ing the (R)-enatiomer

(98% c.e., mp 59-62°C, [0]sas = +11.4, ¢ = 0.618, CHCly).

Example 4
Svnthesis of (SY-phenyl(piperidin-4-ylymethanol (18)-(+)10-camphorsulfonic acid salt

To a solution of (-)-DIPCI (315 mL, 0.57 mol, 63.6 % in heptane) in THF
anhydrous (1 1), 4-(benzoyl)piperidine-1-carboxylic acid tert-buty! ester (75.0 g, 0.26

mol) was added at room temperature. After 21 hours acetaldehyde (55 ml.) was added,
stirring continued for 3 h at room temperature and then 25 % aq NaOH added and the
mixture stirred for 45 min. The organic phase was separated, washed with brine, the
solvent removed under reduced pressure and the residue treated with dichloromethane.
The aqueous phase was treated with 30 % aqueous NaOH, extracted with
dichloromethane, dried, filtered and concentrated to give a brown oil (56 g) wich was
dissolved in THF (300 mL), treated with (1S)-(+)-camphorsulphonic acid (51.9 g) and
heated until 85 °C. After 20 h at room temperature a white solid was filtered (mp 148.1-
150.9 °C, yield: 55.3 %, 99.9 % ec)

Example 5
Asymmetric synthesis of (8)-4-[(3-fluorophenoxy)phenylmethyl]piperidine

To a solution the (S)-phenyl(piperidin-4-yl)methanol  (18)-(+)-10-
camphorsulfonic acid salt (15g, 35.4 mmol), prepared in example 4, in DMSO (100 [ﬁl),
10.04 g of potassium tert-butoxide were added at room temperature. The mixture was
stirred for 2 h and then 1,3-difluorobenzene (4.2 mt) was dropped maintaining the
temperature below 25°C. After 16 h, water (500 ml), saturated solution of NaCl (100
ml) and dichloromethane (500 ml) were added and the layers shaked. The organic one
was separated, washed with water, dried and the solvent removed. A clear oil was

obtained, 7.85 g (e.e. 99.66%).

6
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Example 6
Asymmelric synthesis of (R)-4-[(3-fluorophenoxy)phenylmethyl]piperidine

A solution of (R)-phenyl(piperidin-4-yl)methanol (1.5 g, 7.84 mmol) in DMSO (18 ml)

was dropped on a suspension of NaH (0.52 g, 10.9 mmol) in DMSQ (18.5 ml) at room
temperature, Potassium benzoate (1.3 g, 8.05 mmol) and 1,3-difluorobenzene ( 1.14 g,
10.04 mmol) were added and the mixture stirred for 20 h at 40°C. Then, it was poured
over water (29 ml) and aqueous NaCl saturated solution (37 ml), and extracted three
times with ethyl ether. The joined organic layers were dried and the solvent removed.
The residue was treated with hexane and 10 % aqueous HC! and the aqueous phase
extracted with chloroform. The organic phase was washed with 10 % aqueous NaOH,
giricd (anhydrous Na,SQ,), filtered and concentrated to give an oil which was dissolved
in ethanol (120 mL) and treated with dibenzoyl-D-tartaric acid (1.4 g, 3.92 mmol, 0.5
eq). A precipitated was observed, stirred over 15 min and filtered. The solid was treated
with 10 % aqueous NaOH (30 mL), extracted with CH,Cl; and the organic phase dried
over anhydrous Na>SQ,, filtered and the solvent removed to give a pale yellow o0il (0.6

g,, yield: 27 %, 97.6 % ee).

Example 7
Synthesis _of (8)-4-[(3-fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid

salt

Methanesulfonic acid (1.3 mi, 20.45 mmol) was added to a solution of (S)-4-[(3-
fluorophenoxy)phenylmethyl]piperidine (6.14 g, 21.53 mmol) in 4-methyl-2-pentanone
(50 ml) at 95°C. The white crystals were filtcred and dried (6.47 g, 82.8% yield, 99.80%

enantiomeric €xXcess).

Example 8
Synthesis of (R)-4-[(3-fluorophenoxy)phenylmethvl]piperidine methanesulfonic acid

salt

(R)-4-[(3-fluorophenoxy)phenylmethyl]piperidine (5.5 g, 18.22 mmol) was
dissolved in isopropanol (18.2 ml) at 65°C and methanesulfonic acid (1.12 ml, 17.31
mmol) added. The white crystals were filtered an dried (5.7 g, 77.5% yield, 99.76%

enantiomeric €Xcess).

7



20

25

30

WO 2007/131846 PCT/EP2007/053582
13
Example 9
‘Serotonin (5-HT) reuptake inhibitory activity of ($Y-4-[(3-

fluorophenoxy)phenvimethyllpiperidine methanesulfonic acid salt

Adult male Wistar rats weighing 220-280 g were used. Animals were sacrificed
by guiliotine decapitation and the whole brain quickly removed. Frontal cortex tissue
was placed in ice-cold 0.32 M sucrose (1:10 w/v) and homogenized with a motor-driven
teflon pestle Potter-S homogenizer (12 strokes, 800 rpm). The homogenates were
centrifuged at 1,500 g for 10 min at 4 °C. The pellet (P1) was discarded and the
supernatant was centrifuged at 18,000 g for 10 min at 4°C. The final pellet (P2) was
suspended in Krebs-bicarbonate physiological buffer (composition: 120.8 mM NaCl,
59 mM KCI, 22 mM CaCl,, 1.2 mM MgCh-6H,0, 1.2 mM NaH;PO,, 15.5 mM
NaHCOs; and 11.5 mM a-D-glucose solution) (pH 7.4) gassed under 95% O, and 5%
CO, for 10 min at room temperature.

The synaptosomal suspensions were incubated in a shaking water bath at 37°C
for 15 min. Aliquots (150 ul) were then added to tubes containing 275 ul of Krebs-
physiological buffer and 50 ul buffer (total uptake) or 50 pl of drug solution (at
concentrations ranging from 107'% to 10 M) or 50 ul 10 uM fluoxetine (non-specific
uptake). Uptake was initiated by the addition of 25 pl [*H]-5-HT (20 nM) followed by
incubation for 2 min at 37°C in shaking water bath. Process was stopped ‘and
membranes were filtered through Whatman GF/B filters presoaked in uptake buffer
containing 0.05-0.1% polyethyleneimine, using a Brandel M-24R cell harvester Filters
were immediately rinsed three times with 4 ml ice-cold solution, dried and immersed
into polyethylene vials containing 5 ml of Ecoscint-H scintillation cocktail The filter-
retained radioactivity was determined by scintillation counting. Data were analyzed by
nonlinear regression models and the concentration-effect curve was constructed
(GraphPad Prism, version 2.0); to determine ICso values. For each assayed drug I1Csg
mean value was obtained from a minimum of three independent experiments using 6-8
drug concentrations.

' ICso values were calculated for (S8)-4-[(3-fluorophenoxy)phenylmethyl]
piperidine methanesulfonic acid salt (F-98214-TA3) and the compounds used as

reference. The values are shown in Table I:

3
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1Cs0 (NM)

Drug

Fluoxetine 59.9+14.9

Venlafaxine 116.7 £ 19.0
Desipramine >1000
Table 1

Example 10
Norepinephrine (5-HT) reuptake inhibitory activity of (8)-4-][(3-fluorophenoxy)

phenvlimethvyl]lpiperidine methanesulfonic acid salt

Adult male Wistar rats weighing 220-280 g were used. Animals were sacrificed
by guillotine decapitation and the whole brain quickly removed. Frontal cortex tissue
was placed in ice-cold 0.32 M sucrose (1:10 W/V) and homogenized with a motor-
driven teflon pestle Potter-S homogenizer (12 strokes, 800 rpm). The homogenates were
centrifuged at 1,500 g for 10 min at 4 °C. The pellet (P1) was discarded and the
supcrnatant was centrifuged at 18,000 g for 10 min at 4°C. The final pellet (P2) was
suspended in Krebs-bicarbonate physiological buffer (composition : 120.8 mM NaCl,
59 mM KCI, 2.2 mM CaCl,, 1.2 mM MgCl-6H,0, 1.2 mM NaH;POs, 15.5 mM
NaHCO; and 11.5 mM a-D-glucose solution) (pH 7.4) gassed under 95% O, and 5%
CO2 for 10 min at room temperature.

The synaptosomal suspensions were incubated in a shaking water bath at 37°C
for 15 min. Aliquots (150 pl equivalent to 2.5 mg wett weight tissue) were then added
to tubes containing 275 pl of Krebs-physiological buffer and 50 pl buffer (total uptake)
or 50 ul of drug solution (at concentrations ranging from l»O_]0 to 10° M) or 50 ul 10
#M nisoxetine (non-specific uptake). Uptake was initiated by the addition of 25 ul [*H]-
NA (10 nM) followed by incubation for 5 min at 37°C in shaking water bath. Process
was stopped and membranes were filtered through Whatman GF/B filters presoaked in
uptake buffer containing 0.05-0.1% polyethyleneimine, using a Brandel M-24R cell
harvester Filters were immediately rinsed three times with 4 ml ice-cold solution, dried
and immersed into polyethylene vials containing 5 ml of Ecoscint-H scintillation
cocktail The filter-retained radioactivity was determined by scintillation counting. Data
were analyzed by nonlinear regression models and the concentration-effect curve Was

constructed (GraphPad Prism, version 2.0); to determine 1Csp values. For each assayed

i
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drug ICsop mean value was obtained from a minimum of three independent experiments
using 6-8 drug concentrations.

(5)-4-[(3-fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salt
showed nanomolar potency (ICsp= 11.15+ 4.88 nM) as an inhibitor of noradrenaline

uptake. This potency is similar to those showed by duloxetine and reboxetine.
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CLAIMS

[. 4-[(3-fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salt of formula

10
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b

its enantiomers or mixtures thercof, or a prodrug or solvate thereof.

(8)-4-[(3-fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salt or a

prodrug or a solvate thereof.

. (R)-4-[(3-fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salt or a

prodrug or a solvate thereof.

. Compound according to «claim 1 as a mixture of (5)-4-[(3-

fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid and (R)-4-[(3-
fluorophenoxy)phenylmethyl]piperidine methanesulfonic acid salt or prodrugs or

solvates thereof.
A process for the synthesis of a compound as defined in any of claims 1 to 4
comprising the steps of contacting methanesuofonic acid with 4-[(3-

fluorophenoxy)phenylmethyl|piperidine, its enantiomers or mixtures thereof.

A pharmaceutical composition comprising a compound as defined in any of claims

1 to 4, and at least one pharmaceutically acceptable carrier.

A compound as defined in any of claims 1-4 for use as a medicament.



WO 2007/131846 PCT/EP2007/053582

8.

11.

17

Use of a compound as defined in any of claims 1-4 in the manufacture of a
medicament for the treatment and/or prevention of a serotonine and/or

norepinephrine mediated disease or condition.

Use according to claim 8 wherein said serotonine and/or norepinephrine mediated

discase or condition is a central nervous system disorder.

. Use according to claim 9 wherein said central nervous system disorder is selected

from the group consisting of nervous bulimia, alcohol addiction, anxiety, obsessive-
compulsive disorders, panic, pain, pre-menstrual syndrome, social phobia,

depression and migraine prophylaxis.

Use according to claim 10 wherein said central nervous system disorder is

depression.

28
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METANOSULFONATO DE 4-[(3-FLUOROFENOXI)FENILMETIL|PIPERIDINA:
USOS, PROCEDIMIENTOS DE SINTESIS Y COMPOSICIONES
FARMACEUTICAS

CAMPO DE LA INVENCION
La presente invencion se refiere a una sal de 4-[(3-
fluorofenoxi)fenilmetil]piperidina, su uso, método de sintesis y composiciones que

comprenden la misma.

ANTECEDENTES DE LA INVENCION

En afios recientes, se han usado inhibidores selectivos de la recaptacion de
serotonina (5-HT) (SSRI) tales como fluoxetina, citalopram, sertralina o paroxetina
para tratar depresion y otros trastornos del sistema nervioso central. Las aplicaciones
terapéuticas potenciales de esos compuestas son el tratamiento de bulimia nerviosa,
alcoholismo, ansiedad, trastornos obsesivo-compulsivos, depresién, panico, dolor,
sindrome premenstrual y fobia social, asi como profilaxis de la migraiia.

Por otro lado. se ha propuesto que los inhibidores de la recaptacion de
serotonina y norepinefrina (SNRI) duales tienen una eficacia mayor y/o aparicion de
la accidon més rapida que los medicamentos previamente disponibles en el
tratamiento de la depresion.

lLa patente US 6518284 B2 y la solicitud de la patente EP 1002794 en

nombre de FAES S.A. describe piperidinas 4-sustituidas que presentan la formula

Ry

OR,

HN

en donde R; y R, son radicales arilo no sustituidos o radicales arilo mono- o
polisustituidos con halégeno (flior, cloro, bromo, yodo), alquilo, alcoxilo, ciano,
trifluorometoxilo. trifluorometilo, benzoilo, fenilo, nitro, amino, aminoalquilo,
aminoarilo y carbonitamino, y sus sales farmacéuticamente aceptables con acidos
inorganicos y acidos orgénicos. Dichos compuestos se describen como excelentes

principios activos para tratar trastornos del sistema nervioso central tales como la

23
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bulimia nerviosa, trastornos obsesivo-compulsivos, alcoholismo, ansiedad, panico,
dolor, sindrome premenstrual, fobia social, profilaxis de la migrafa Yy,
particularmente, depresion. Los documentos US 6518284 B2 y EP 1002794 también
describen la sintesis y uso de sales farmacéuticamente aceptables de dichos
compuestos con 4cidos inorganicos tales como clorhidrico, bromhidrico, nitrico,
sulfirico y fostorico; y con acidos organicos tales como acido acético, fumdrico,
tartarico, oxalico, citrico, p-toluenosulfonico y metanosulfénico. Varias sales de
dichos compuestos se describen en los documentos US 6518284 B2 y EP 1002794,
Artaiz, |.; Zazpe, A.; Innerdrity, A.; del Olmo, E.; Diaz, A ; Ruiz-Ortega,
J.A.; Castro, E.; Pena, R.; Labeaga, L., Pazos, A. y Orjales, A,
Psychopharmacology, 2005, 182(3), 400-413 describe los ensayos- de
comportamiento, electrofisioldgico y bioquimico como antidepresivo de (S)-4-[(3-

fluorofenoxi)fenilmetil]piperidina que también se conoce como F-98214-TA.

F

HN

()-4-[(3-fluorofenoxi)fenilmetil]piperidina

(8)-4-[(3-fluorofenoxi)fenitmetil]piperidina inhibe la captacion de 5-HT y NE
en los stnaptosomas de cerebro de rata (ICso = 1,9 y 11,2 nM, respectivamente) y
disminuye la actividad eléctrica de neuronas serotonergicas del rafe dorsal (DEsg =
530,3 microg/kg). En ensayos agudos de comportamiento en ratones, la (S)-4-[(3-
fluorofenoxi)fenilmetil}piperidina administrada por via oral potencia el sindrome
inducido por 5-hidroxitriptofano (5-HTP) [dosis minima eficaz (MED) = 10 mg/kg],
antagoniza la hipotermia inducida por una alta dosis de apomorfina (EDsy = 2
mg/kg) y reduce {a inmovilidad en la prueba de suspensién de la cola (MED = 10
mg/kg). La (5)-4-[(3-fluorofenoxi)fenilmetil]piperidina también disminuye la
inmovilidad en la prueba de natacién forzada en ratones y ratas (30 mg/kg, v.0.). La

administracion crénica de (S)-4-[(3-ﬂuorofenoxi)fenilmetil]piperidina (14 dias, 30

24
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mg kg(-1} dia(-1), v.0.) atenda la hiperactividad inducida mediante bulbectomia
olfativa en ratas, confirmando sus propiedades como antidepresivo. La misma pauta
posolégica aumenta significativamente el tiempo de interaccion social en ratas.
Dicho documento también prueba que (S)-4-[(3-fluorofenoxi)fenilmetil]piperidina es
mas potente que fluoxetina, venlafaxina y desipramina.

En vista de lo anterior parece que {5)-4-[(3-fluorofenoxi)fenilmetil]piperidina
es un excelente inhibidor de la recaptacién de serotonina (5-HT) y norepinefrina
(NE) y por tanto podria usarse en el tratamiento de las enfermedades y estados
relacionados. Sin embargo, (5)-4-[(3-fluorofenoxi)feniimetil]piperidina, (R)-4-[(3-
fluorofenoxi)fenilmetillpiperidina y sus mezclas racémicas o sus derivados
conocidos, concretamente su sal sulfato, no son adecuadas para la preparacion de
composiciones farmacéuticas. Tal como se menciona en los documentos US
6.518.284 B2 y EP1002794, 4-[(3-fluorofenoxi)fenilmetil]piperidina es un aceite,
que es insoluble en agua y no puede formularse como una composicion solida. El
sulfato de 4-[(3-fluorofenoxi)fenilmetil]piperidina es un sélide con un punto de
fusion bajo (72-76°C). Esto puede ser una desventaja significativa cuando se prepara
una composicion farmacéutica ya que el punto de fusion puede reducirse debido a la
presencia de aditivos o excipientes. Adicionalmente, se ha encontrado que el sulfato

de 4-[(3-fluorofenoxi)fenilmetillpiperidina se obtiene con cantidades variables de

" agua.

Por tanto, hay una necesidad existente de proporcionar un derivado de 4-[(3-

fluorofenoxi)fenilmetil]piperidina en una forma estable y facil de manejar.

RESUMEN DE LA INVENCION

En el esfuerzo de investigacidn en curso de los inventores, se ha encontrado
que la sal de dcido metanosulfénico de 4-[(3-fluorofenoxi)fenilmetil]piperidina tiene
excelentes propiedades para la produccion de composiciones farmacéuticas. Por
tanto, seglin un primer aspecto, la presente invencion se rcﬁere a la sal de acido

metanosulfonico de 4-[(3-fluorofenoxi)fenilmetil]piperidina de férmula I,
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sus enantiomeros 0 mezclas de los mismos, o un profarmaco o solvato de la misma.
Dicho compuesto se denominard “compuesto de formula [”.

Segin un aspecto adicional, la presente invencién se refiere a un
procedimiento para la sintesis de un compuesto de férmula 1, sus enantiébmeros o
mezclas de los mismos, o profarmaco o solvatos del mismo.

Seglin un aspecto adicional, la presente invencién se refiere a una
composicion farmacéutica que comprende un compuesto de férmula I, sus
enantidmeros o mezclas de los mismos, o profairmaco o solvatos del mismo, y al
menos un excipiente farmacéuticamente aceptable.

Segiin un aspecto adicional, la presente invencidn se refiere a un compuesto
de férmula I, sus enantidmeros o mezclas de los mismos, o profarmacos o solvatos
de los mismos para su uso como un medicamento.

Segun un aspecto adicional, la presente invencion se refiere al uso de un
compuesto de formula I, sus enantidmeros o mezclas de los mismos, o profarmaco o
solvatos del mismo en la fabricacion de un medicamento para el tratamiento y/o

prevencion de una enfermedad o estado mediado por serotonina y/o norepinefrina.

DESCRIPCION DETALLADA DE LA INVENCION
Definiciones

Cualquier compuesto que es un profarmaco de un compuesto de formula |
esta dentro del alcance de la invencion. El término “profarmaco” se usa en su sentido
mas amplio y engloba aquellos derivados que se convierten in vivo en los
compuestos de la invencion. Tales derivados se les ocurririan facilmente a aquellos
expertos en la técnica, e incluyen, dependiendo de los grupos funcionales presentes

en la molécula y sin limitacidén, los siguientes derivados de los compuestos
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presentes: carbamatos y amidas. Ejemplos de métodos bien conocidos para producir
un profarmaco de un compuesto de actuacion dado son conocidos por aquellos
expertos en la técnica y pueden encontrarse, por ejemplo, en Krogsgaard-Larsen er
al., “Textbook of Drugdesign and Discovery” Taylor & Francis (Abril 2002).
Derivados o profarmacos particularmente favorables son aquellos que aumentan la
biodisponibilidad de los compuestos de esta invencién cuando se administran tales
compuestos a un paciente (por ejemplo, permitiendo que un compuesto administrado
por via oral se absorba mas facilmente en la sangre) o aquellos que aumentan la
administracion del compuesto original a un compartimento biclégico (por ejemplo,
el cerebro o sistema linfatico) en relacion con la especie original.

El compuesto de la invencidén puede estar en forma cristalina, ya sea
solvatada o no, y se pretende que ambas formas estén dentro del alcance de la
presente invencion. Generalmente se conocen métodos de solvatacion en la técnica.
Solvatos adecuados son solvatos farmacéuticamente aceptables. En una realizacién
particular el solvato es un hidrato.

Los compuestos de formula [, sus enantiomeros o mezclas de los mismos, o
profirmacos o solvatos de los mismos estin preferiblemente en forma
sustancialmente pura. Por forma sustancialmente pura se entiende, entre otros, que
tiene un nivel de pureza farmacéuticamente aceptable excluyendo aditivos
farmacéuticos normales tales como excipientes, y sin incluir ningin material
considerado téxico a niveles de dosis normales. Los niveles de pureza para la
sustancia del firmaco son preferiblemente superiores al 50%, mas preferiblemente
superiores al 70%, lo mas preferiblemente superiores al 90%. En una realizacion
preferida es superior al 95% del compuesto de foérmula I, o de sus solvatos o

profarmacos.

Compuesto de formula |

Tal como se menciond anteriormente, un aspecto principal de la presente
invencion €s la sal de acido metanosulfonico de 4-[(3-

fluorofenoxi)fenilmetil]piperidina de formuia I,

L7
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sus enantiémeros o mezclas de los mismos, o profarmaco o solvato del mismo.

El compuesto de formula [ tiene un punto de fusidn sorprendentemente alto
comparado con otras sales de 4-[(3-fluorofenoxi)fenilmetil]piperidina. La sal de
acido metanosulfonico de la  mezcla de enantidbmeros de  4-[(3-
fluorofenoxi)fenilmetil]piperidina tiene un punto de fusién de 158-161°C y las sales
de 4cido metanosulfénico de (S)-4-[(3-fluorofenoxi)fenilmetil]piperidina y de (R)-4-
[(3-fluorofenoxi)fenilmetil]piperidina funden a 191-194°C. Por otro lado, como un
ejemplo, el punto de fusién de la sal de dacido sulfarico de (S)-4-[(3-
fluorotenoxi)fenilmetil]piperidina es sumamente variable y depende del contenido en
agua, que es dificil de controlar. La sal de 4cido clorhidrico de (S)-4-[(3-
fluorotenoxi)tenilmetil]piperidina tiene un punto de fusion de 55-60°C, lo cual es
una desventaja importante cuando se prepara una composicion farmacéutica estable.
La sal de acido fumarico de (S)—4—[(3-ﬂuorofenoxi)fenilmetil]piperidina tiene un
punto de fusion de 105-108°C. Aunque la sal de acido dibenzoil-L-tartarico de (5)-4-
[(3-fluorofenoxi)fenilmetil]piperidina tiene un punto de fusion de 205-208°C, es
insoluble en agua, por tanto no es adecuada para-una variedad de formas de
administracién farmacéuticas tales como formas de administracién liquidas. Lo
mismo es cierto para las correspondientes sales del otro enantiomero de (S)-4-[(3-
fluorofenoxi)fenilmetiljpiperidina y para la mezcla racémica. '

Adicionalmente, el compuesto de formula 1 ha mostrado excelentes
propiedades de estabilidad. El compuesto de formula I se ha mantenido estable
durante al menos 6 meses en estudios de estabilidad en condiciones forzadas a 50 y
60°C, asi como a 40°C y un 75% de humedad. Esto representa mas de dos afios de

estabilidad en condiciones normales.
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Ademas, el compuesto de formula | no es higroscopico a diferencia de otras
sales de (S)-4-[(3-fluorofenoxi)fenilmetil]piperidina tales como las sales de acido
sulfurico o clorhidrico.

Ambos enantiomeros del compuesto de férmula | son inhibidores selectivos
de la recaptacion de serotonina (5-HT) y norepinefrina (NE)} y por tanto son
adecuados para la presente invencién. De acuerdo con esto, una realizacidon
particular de la presente invencion es la sal de acido metanosulfonico de (5)-4-[(3-

fluorofenoxi)fenilmetil]piperidina o un profirmaco o solvato de la misma.
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sal del dcido metanosulfénico de (S)-4-[(3-fluorofenoxi)fenilmetil]piperidina

Seglin una realizacidn particular, la presente invencion se refiere a la sal de acido
metanosulfénico de (R)-4-[(3-fluorofencoxi)fenilmetil]piperidina o un profarmaco o

solvato de la misma.
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sal del acido metanosulfénico de (R)-4-[(3-fluorofenoxi)fenilmetil]piperidina

Seglin una realizacion adicional, el compuesto de formula I es una mezcla de sal de
acido metanosulfonico de (S)-4-[(3-fluorofenoxi)fenilmetil]piperidina y de 4acido
metanosulfénico de (R)-4-[(3-fluorofenoxi)fenilmetil]piperidina o profarmacos o
solvatos de las mismas. Dichas mezclas pueden comprender cualquier proporcion de

ambos enantidmeros. Preferiblemente, las proporciones de los isémeros R y S en
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dicha mezcla estdn comprendidas entre 55:45 y 45:55. Mas preferiblemente, dicha

mezcla es una mezcla racémica.

Sintesis de un compuesto de formula [

Seglin un aspecto adicional, la presente invencion se refiere a un
procedimiento para la sintesis de un compuesto de férmula I, sus enantidmeros o
mezclas de los mismos, o profarmaco o solvatos del mismo que comprende las
etapas de poner en contacto d4cido  metanosulfénico  con  4-[(3-
fluorofenoxi)fenilmetil]piperidina, sus enantiomeros o mezclas de los mismos. Con
el fin de preparar 4-[(3-fluorofenoxi)fenilmetiljpiperidina, se hace referencia a los
documentos US 6518284 B2 y EP 1002794, que se incorporan como referencia al
presente documento. Véase desde la columna 2, linea 64 hasta la columna 4, linea
20, desde la columna 3, lineas 64-67 hasta la columna 7, lineas 1-12; y la columna 7,
Iineas 13-29 del documento US 6518284, Véase también los documentos citados en
el documento US 6518284,

Adicionalmente, el compuesto de férmula 1 también puede sintetizarse
siguiendo procedimientos convencionales de formacion de sal. Véase por ejemplo,
“Handbook of Pharmaceutical Salts. Properties, Selection and Use”. P. Heinrich

Stahl, Camille G. Wermouth (Eds.). Wiley-VCH, 2002,

Composiciones farmacéuticas que comprenden un compuesto de férmula |

Segtin un aspecto adicional, la presente invencion se refiere a una
composiciéon farmacéutica que comprende un compuesto de férmula I, sus
enantiomeros o mezclas de los mismos, o profarmaco o solvatos del mismo, y al
menos un excipiente farmacéuticamente aceptable.

El termino “excipiente” hace referencia a un diluyente, adyuvante, excipiente,
o vehiculo con el que se administra el principio activo. Tales excipientes
farmacéuticos pueden ser liquidos estériles, tales como agua vy aceites, incluyendo
aquellos de petrdleo, de origen animal, vegetal o sintético, tales como aceite de
cacahuete, aceite de soja, aceite mineral, aceite de sésamo y similares. Se emplean

preferiblemente agua o soluciones salinas acuosas y disoluciones acuosas de
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dextrosa v glicerol como excipientes, particularmente para disoluciones inyectables.
Se describen excipientes farmacéuticos adecuados en "Remington’s Pharmaceutical
Sciences" por E.W. Martin.

Ademais, el término “farmacéuticamente aceptable” se refiere a entidades
moleculares y composiciones que son fisiolégicamente tolerables y no producen
normalmente una reaccion alérgica o adversa similar, tal como trastorno géstrico,
mareo y similares, cuando se administran a un ser humano. Preferiblemente, tal
como se usa en el presente documento, el termino “farmacéuticamente aceptable”
significa aprobado por una agencia reguladora del gobierno federal o de un estado o
listado en farmacopea de los EE.UU. u otra farmacopea generalmente reconocida
para el uso en antimales, y mas particularmente en seres humanos.

Para su administracioén a un sujeto, tal como un mamifero, por ejemplo, un
ser humano, que necesita tratamiento, la composicion farmacéutica de la invencion
puede administrarse mediante cualquier via apropiada (modo}, tal como, oral (por
ejemplo, oral, sublingual, etc.), parenteral (por ejemplo, subcutanea, intramuscular,
intravenosa, etc.), vaginal, rectal, nasal, topica, oftdlmica, etc.

Los excipientes y sustancias auxiliares necesarias para obtener la forma
farmacéutica de administracién deseada de la composicion farmacéutica de la
invencion dependerdn, entre otros factores, de la forma farmacéutica de
administracion elegida. Dichas formas farmacéuticas de administracion de la
composicion farmacéutica se fabricardn segin métodos convencionales conocidos
por los expertos en la técnica. Una revision de diferentes métodos de administracion
de principios activos, excipientes para usar y procedimientos para producirlos, puede
encontrarse en “Tratado de Farmacia Galénica”, C. Fauli i Trillo, Luzan 5, S.A. de

Ediciones, 1993.

Usos de un compuesto de formula [ v composiciones farmacéuticas

El compuesto de formula [, sus enantiomeros o mezclas de los mismos, o
profirmaco o solvatos del mismo, puede usarse como principio activo de

medicamentos. Por tanto, segdn un aspecto adicional, la presente invencidn se refiere

J)
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a un compuesto de formula 1, sus enantidmeros o mezclas de los mismos, o un
profarmaco o solvato del mismo, para usar como un medicamento.

Concretamente, el compuesto de férmula | es un inhibidor de recaptacion de
serotonina (5-HT) y norepinefrina (NE) (SNRI) dual. Por tanto, seglin un aspecto
adicional, la presente invencidn se refiere al uso-de un compuesto de férmula 1, sus
enantiomeros o mezclas de los mismos, o un profirmaco o solvato del mismo, en la
fabricacion de un medicamento para el tratamiento y/o prevencion de una
enfermedad o estado mediado por serotonina y/o norepinefrina, preferiblemente, un
trastorno del sistema nervioso central.

Segin una realizacion preferida, dicho trastorno del sistema nervioso central
se selecciona del grupo que consiste de bulimia nerviosa, alcoholismo, ansiedad,
trastornos obsesivo-compulsivos, panico, dolor, sindrome premenstrual, fobia social,
depresién y profilaxis de la migrafia. Segin una realizacidn preferida adicional,
dicho trastorno del sistema nervioso central es depresion.

Segln un aspecto adicional, la presente invencion se refiere a un método para
el tratamiento de una enfermedad o estado mediado por serotonina y/o norepinefrina,
preferiblemente, un trastorno del sistema nervioso central, mas preferiblemente,
depresidn, en un ser humano que necesita tal tratamiento mediante la administracién
de una cantidad terapéuticamente eficaz de un compuesto de formula 1, sus
enantiomeros o mezclas de los mismos, o un profirmaco o solvato del mismo. .

En el sentido utilizado en esta descripcidn, la expresién “cantidad
terapéuticamente eficaz™ se refiere a la cantidad de principio activo calculada para
producir el efecto deseadc y se determinara generalmente, entre otras razones, por
las propias caracteristicas del principio activo usado y el efecto terapéutico que debe
obtenerse. En una realizacion particular, la dosis del principio activo administrada a
un sujeto que necesita tratamiento para el tratamiento y/o profilaxis de los estados
mencionados anteriormente esta en el intervalo de 10™ a 10° mg/kg de peso corporal,

preferiblemente de 10" a 10° mg/kg de peso corporal.

Los siguientes ejemplos pueden usarse para ilustrar la invencién y no deben

considerarse limitativos del alcance de la misma.

Ry
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EJEMPLOS

Ejemplo 1
Sintesis de (+)-4-[(3-fluorofenoxi)fenilmetil]piperidina

Se tratd una suspension de NaH (0,40 g, al 60% en aceite mineral) en 6 ml de
DMSO con una disolucién de éster terc-butilico del 4cido (+)-4-
(hidroxifenilmetil)piperidina- 1 -carboxilico (2,55 g, 8,75 mmol) en 6 ml de DMSO.
Se afadieron benzoato de potasio (1,35 g, 8,43 mmeol) y 1,3-difluorobenceno (1,05
ml, 10,6 mmol) y se calentd la mezcla de reaccion a 85°C hasta que la sustancia
inicial desaparecio. Entonces se tratd con una disolucién acuosa saturada de NaCl y
agua y se extrajo con dietil éter. Se tratd el residuo de evaporacion de la fase
organica con metanol (30 ml) y disolucion acuosa de HCI al 10% (30 ml) y se
sometid a reflujo durante una hora. El procedimiento de trabajo de reaccion habitual
dio 2,16 g de base libre como un aceite ambar (rendimiento del 88%).

'H RMN (200 MHz, CDCl;): 6 = 7,37-7,03 (m, 6H), 6,65-6,46 (m, 3H), 4,78
(d, ./ = 6,4 Hz. 1H), 3,08 (m, 2H), 2,55 (m, 2H), 1,98-1,81 (m, 2H), 1,43-1,22 (m,
3H). *C RMN (50 MHz, CDCk): & = 163,3 (d, J = 233,1 Hz), 159,7 (d, J = 10,7
Hz), 1394, 129,8 (d, J= 9,8 Hz), 128,3, 127,6, 126,6, 111,5 (d, J = 3,0 Hz), 107,3
(d, /=21.0 Hz), 103,5 (d, /= 23,4 Hz), 84,6, 40,4, 46,4, 43,4, 29,5, 29,2
Ejemplo 2

Sintesis de la sal de acido metanosulfonico de (£)-4-[(3-

fluorofenoxi)fenilmetil]piperidina

Se afiadieron gota a gota 0,22 ml (3,34 mmol) de acido metanosulfénico a
1,06 g (3,71 mmol) de (£)-4-[(3-fluorofenoxi)fenilmetil]piperidina disuelta en 10 ml
de 2-butanona. Se evaporo el disolvente a vacio y se recristalizo el sélido blanco en
3.2 ml de n-butanol dando 0,75g (p.f. 159,0-160,6°C).
Ejemplo 3

Resolucidn de (£)-4-[(3-fluorofenoxienilmetil]piperidina

Se aiadieron 4,45 g de acido (-)-0, 0 -dibenzoil-L-tartarico sobre 7,1 g (25
mmol) de (+)-4-[(3-fluorofenoxi)fenilmetil|piperidina disuelta en 175 ml de etanol

(al 96%). Se aobtuvo un solido blanco (p.f. 212°C) que se tratd con una disolucion

4
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acuosa de NaOH al 5% y se extrajo con cloroformo, dando el enantiémero (S) (e.e.
del 96%, p.f. 59-62°C, [a]sae = -11,4, ¢ = 0,576, CHCl3).

Se trataron los liquidos filtrados con disolucion acuosa de NaOH (al 5%) y
cloroformo. Se separ6 la fase organica, se seco, y se concentrd. Se trato el producto
obtenido, disuelto en etanol con acido (+)-2,3-dibenzoil-D-tartarico usando el
procedimiento anterior. Se obtuvo un sélido blanco (p.f. 208°C) que se trat6é con una
disolucién acuosa de NaOH (al 5%) y se extrajo con cloroformo, dando el
enantiémero (R) (e.e. del 98%, p.f. 59-62° [ot]sas = T11,4, ¢ = 0,618, CHCI5).

Ejemplo 4
Sintesis de la sal de acido (18)-(H)10-canforsulfénico de (S)-fenil(piperidin-4-

iymetanol

Se anadid éster terc-butilico de &acido 4-(benzoil)piperidina-1-carboxilico

(75,0 g, 0,26 mol) a una disolucién de (-)-DIPCI (315 ml, 0,57 mol, al 63,6% en

heptano) en THF anhidro (1 1) a temperatura ambiente. Después de 21 horas se
afiadio acetaldehido (55 ml), agitando continuadamente durante 3 h a temperatura
ambiente y entonces se afiadid NaOH acuoso al 25% y se agité la mezcla durante 45
min. Se separd la fase organica, se lavd con salmuera, se elimino el disolvente a
presion reducida y se tratd el residuo con diclorometano. Se trato la fase acuosa con
NaOH acuoso al 30%, se extrajo con diclorometano, se seco, se filtro y se concentrd
para dar un aceite marrén (56 g) que se disolvié en THF (300 ml), se traté con acido
(1S)-(+)-canforsulfénico (51,9 g) y se calentd hasta 85°C. Después de 20 h a
temperatura ambiente se filtré un sélido blanco (p.f. 148,1-150,9°C, rendimiento:
55.3%. e.e. del 99,9%)

Ejemplo 5
Sintesis asimétrica de {(8)-4-[(3-fluocrofenoxi)fenilmetillpiperidina

Se afiadieron 10,04 g de terc-butdxido de potasio a una disolucion de sal de
acido (1S)-(+)-10-canforsulfénico de (S)-fenil(piperidin-4-il)metanol (15 g, 35,4

mmol), preparado en el ejemplo 4, en DMSO (100 ml) a temperatura ambiente. Se

agito la mezcla durante 2 h y entonces se afiadié gota a gota 1,3-difluorobenceno (4,2

mt) manteniendo la temperatura inferior a 25°C. Después de 16 h, se afiadieron agua

(500 ml), disoluciéon saturada de NaCl (100 ml) y diclorometano (500 ml) y se

4
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agitaron las fases. Se separd la fase organica, se lavé con agua, se seco y se elimind
el disolvente. Se obtuvo un aceite claro, 7.85 g {e.e. del 99,66%).

Ejemplo 6 _

Sintesis asimétrica de (R)-4-[(3-fluorofenoxi)fenilmetil]piperidina

Se afiadio gota a gota una disolucion de (R)-fenil(piperidin-4-il)metanol (1,5
g, 7.84 mmol) en DMSO (18 ml) sobre una suspension de NaH (0,52 g, 10,9 mmol)
en DMSO (18,5 ml) a temperatura ambiente. Se afadieron benzoato de potasio (1,3
g. 8,05 mmol) y 1,3-difluorobenceno (1,14 g, 10,04 mmol) y se agitdé la mezcla
durante 20 h a 40°C. Enicnces, se vertio sobre agua (29 ml) y disolucién acuosa
saturada de NaCl (37 ml), y se extrajo tres veces con etil éter. Se secaron las fases
orgdnicas unidas y se elimind el disolvente. Se trato el residuo con hexano y HCI
acuoso al 10% y se extrajo la fase acuosa con cloroformo. Se lavg la fase orgénica
con NaOH acuoso al 10%, se secd (Na,SO4 anhidro), se filtro y se concentrd para dar
unl aceite que se disolvio en etanol (120 ml) y se tratd con acido dibenzoil-D-tartéarico
(1.4 g, 3,92 mmol, 0,5 eq). Se observo un precipitado,'se agit6 durante 15 min y se
filtrd. Se trato el solido con NaOH acuoso al 10% (30 ml), se extrajo con CH,Cl, v
se seco la fase orgdnica sobre Na>SO, anhidro, se filtré y se elimind el disolvente
para dar un aceite amartllo palido (0,6g, rendimiento: 27%, e.e. del 97,6%).

Ejemplo 7
Sintesis de la sal de icido metanosulfénico de (8)-4-[(3-

fluorofenoxi)fenilmetil]piperidina

Se afiadié 4acido metanosulfénico (1,3 ml, 20,45 mmol) a una disolucién de
(S)-4-[(3-fluorofenoxi)fenilmetil]piperidina (6,14 g, 21,53 mmol) en 4-metil-2-
pentanona (30 ml) a 95°C. Se filtraron y se secaron los cristales blancos (6,47 g,
rendimiento del 82,8%, exceso enantiomérico det 99,80%).

Ejemplo §

Sintesis de la sai de  acido metanosuifénico de (R)-4-[(3-

fluorofenoxilfenilmetil}piperidina

Se disolvio (R)-4-[(3-fluorofenoxi)fenilmetil]piperidina (5,5 g, 18,22 mmol)

en isopropanol (18,2 ml) a 65°C y se afiadié dcido metanosulfénico (1,12 ml, 17,31
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mmol. Se filtraron y se secaron los cristales blancos (5,7 g, rendimiento del 77,5%,
exceso enantiomérico del 99,76%).

Ejemplo 9

Actividad inhibidora de la recaptacidon de serotonina (5-HT) de la sa! de acido

metanosul fonico de ($)-4-[(3-fluorofenoxi)fenilmetil]piperidina

Se usaron ratas Wistar macho adultas que pesaban 220-280 g. Se sacrificaron
los animales mediante decapitacion por guillotina y se retird el cerebro entero
rapidamente. Se colocé tejido de la corteza frontal en sacarosa 0,32 M helada (1:10
p/v) y se homogeneizd con un homogeneizador Potter-S con mano de almirez de
teflon accionado por motor (12 golpes, 800 rpm). Se centrifugaron los tejidos
homogencizados a 1.500 g durante 10 min a 4°C. Se descartd el sedimento (P1) y se
centrifugd el sobrenadante a 18.000 g durante 10 min a 4°C. Se suspendid el
sedimento final (P2) en tampon fisioldgico de Krebs-bicarbonato (composicion:
NaCl 120.8 mM, KCI 5,9 mM, CaCl; 2,2 mM, MgCl,-6H,0 1,2 mM, NaH,PO, 1,2
mM. NaHCOs 15,5 mM y disolucion de a-D-glucosa 11,5 mM) (pH 7,4) gaseoso en
un 95% de O; y un 5% de CO; durante 10 min a temperatura ambiente.

Se incubaron las suspensiones sinaptosomales en un bafio de agua con
agitacion a 37°C durante 15 min. Entonces se afiadieron alicuotas (150 ul) a tubos
que contenian 275 nl de tampon fisioldgico de Krebs y 50 pl de tampdn (captacion
total) 0 50 pl de disolucion de farmaco (en concentraciones que oscilaban desde 107~
"0 hasta 10 M) 0 50 pl de fluoxetina 10 pM (captacién no especifica). Se inici6 la
captacion mediante la adiccion de 25 pl de [H]-5-HT (20 nM) seguida por
incubacién durante 2 min a 37°C en un bafio de agua con agitacion. Se pard el
procedimiento y se filtraron las membranas a través de filtros Whatman GF/B
previamente empapados en tampén de captacion que contenia polietilenimina al
0,05-0,1%, usando un colector de células Brandel M-24R. Se aclararon
inmediatamente los filtros tres veces con 4 mi de disolucién helada, se secaron y se
sumergieron en viales de polietileno que contenian 5 ml de céctel de centelleo
Ecoscint-H. Se determind la radioactividad retenida en el filtro mediante centelleo
continuo. Se analizaron los datos mediante modelos de regresion no lineal y se

construyd la curva de concentracién-efecto (GraphPad Prism, version 2.0); para
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determinar valores de ICsy Se obtuvo un valor medio de [Cso para cada farmaco
sometido a ensayo a partir de un minimo de tres experimentos independientes usando
6-8 concentraciones de farmaco.

Se calcularon valores de 1Csq para la sal de acido metanosulfonico de (S)-4-
[(3-fluorofenoxi)fenilmetil]piperidina (F-98214-TA3) y los compuestos usados

como referencia. Se muestran los valores en la tabla I:

Farmaco 1Cs0
media + eem
F98214-TA3 1,91 £0,37
Fluoxetina 59,9 £ 14,9
Venlafaxina 116,7 £ 19,0
Desipramina > 1000
Tabla |

Ejemplo 10
Actividad inhibidora de la recaptacidn de norepinefrina (3-HT) de la sal de icido

metanosulfénico de (S)-4-[(3-fluorofenoxi)fenilmetil]piperidina

Se usaron ratas Wistar macho adultas que pesaban 220-280 g. Se sacrificaron
los animales mediante decapitacion por guillotina y se retir6 el cerebro entero
rapidamente. Se coloco tejido de la corteza frontal en sacarosa 0,32 M helada (1 :lO
P/V) vy se homogeneizd con un homogeneizador Potter-S con mano de almirez de
teflon accionado por motor (12 golpes, 800 rpm). Se centrifugaron los tejidos
homogeneizados a 1.500 g durante 10 min a 4°C. Se descartd el sedimento (P1) y se
centrifugd el sobrenadante a 18.000 g durante 10 min a 4°C. Se suspendio el
sedimento final (P2) en tampdn fisioldgico Krebs-bicarbonato (composicion: NaCl
120,8 mM, KCI 5,9 mM, CaCl; 2,2 mM, MgCly;-6H,0 1,2 mM, NaH.PO4 1,2 mM,
NaHCO; 15,5 mM vy disolucién de a-D-glucosa 11,5 mM) (pH 7.4) gaseoso en un
95% de O; y un 5% de CO; durante 10 min temperatura ambiente.

Se incubaron las suspensiones sinaptosomales en un bafio de agua con
agitacion a 37°C durante 15 min. Entonces se afiadieron alicuotas (150 ul

equivalente a 2,5 mg de tejido en peso mojado) a tubos que contenian 275 pl de

B



1}

20

16

tampén fisioldégico de Krebs y 50 pul de tampdn (captacién total) o 50 nl de
disolucion de farmaco (en concentraciones que oscilaban desde 10~'° hasta 10™* M)
0 50 pl de nisoxetina 10 pM (captacion no especifica). Se inici¢ la captacion
mediante la adiccion de 25 pl de [*H]-NA (10 nM) seguido por incubacién durante 3
min a 37°C en un bafio de agua con agitacion. Se paro el procedimiento y se filtraron
las membranas a través de filtros Whatman GF/B previamente empapados en tampoén
de captacion que contenia polietilenimina al 0,05-0,1%, usando un colector de
células Brandel M-24R. Se aclararon inmediatamente los filtros tres veces con 4 ml
de disolucion helada, se secaron y se sumergieron en viales de polietileno que
contenian 5 ml de coctel de centelleo Ecoscint-H. Se determiné la radioactividad
retenida en el filtro mediante centelleo continuo. Se analizaron los datos mediante
modelos de regresion no lineal y se construyd la curva concentracion-efecto
(GraphPad Prism, version 2.0); para determinar valores de ICsy. Se obtuvo un valor
medio de ICs; para cada fairmaco sometido a ensayo a partir un minimo de tres
experimentos independientes usando 6-8 concentraciones de farmaco.

La sal de acido metanosulfonico de (S)-4-[(3-
fluorofenoxi)fenilmetil]piperidina mostrd potencia nanomolar (ICso = 11,15 £ 4,88
nM) como inhibidor de la captacion de noradrenalina. Esta potencia es similar a la

mostrada por duloxetina y reboxetina.
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REIVINDICACIONES

Sal de acido metanosulfonico de 4-[(3-fluorofenoxi)feniimetil]piperidina de

formula 1,

o\\ //o

S
H G\

[o]e)

Ho

1
sus enantiomeros 0 mezclas de los mismos, o un profarmaco o solvato de la
misma. ‘
Sal de acido metanosulfonico de (S5)-4-[(3-fluorofenoxi)fenilmetil|piperidina
0 un profarmaco o solvato de la misma.
Sal de 4cido metanosulfonico de (R)-4-[(3-fluorofenoxi)fenilmetil]piperidina
o un profairmaco o solvato de la misma.
Compuesto segin la reivindicacidn 1 como mezcla de sal de acido
metanosulfonico de (5)-4-[(3-fluorofenoxi)fenilmetil]piperidina y de sal de
acido metanosulfonico de (R)-4-[(3-fluorofenoxi}fenilmetil]piperidina o
profarmacos o solvatos de las mismas.
Procedimiento de sintesis de un compuesto tal y como se define en
cualquiera de las reivindicaciones | a 4, que comprende las etapas de poner
en contacto acido metanosulfonico con 4-[(3-
fluorotenoxi)fenilmetii]piperidina, sus enantiomeros o mezclas de los
Mismos.
Composicidn farmacéutica que comprende un compuesto tal y como se
define en cualquiera de las reivindicaciones | a 4, y al menos un excipiente

farmacéuticamente aceptable.

‘Compuesto tal y como se define en cualquiera de las reivindicaciones 1-4

para su uso como medicamento.
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Uso de un compuesto tal y como se define en cualquiera de las
reivindicaciones 1-4 en la fabricacion de un medicamento para el
tratamiento y/o prevencion de una enfermedad o estado mediado por
serotonina y/o norepinefrina.

Uso segan la reivindicacion 8, en donde dicha enfermedad o estado mediado
por serotonina y/o norepinefrina es un trastorno del sistema nervioso central.
Uso segiin la reivindicacion 9, en donde dicho trastorno del sistema nervioso
central se selecciona del grupo que consiste en bulimia nerviosa,
alcoholismo, ansiedad, trastornos obsesivo-compulsives, pdnico, dolor,
sindrome premenstrual, fobia social, depresion y profilaxis de la migrafa.
Uso segun la reivindicacion 10, en donde dicho trastorno del sistema

nervioso central es depresion.
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RESUMEN

La presente solicitud de patente se refiere a la sal de d&cido metanosulfénico
de 4-[(3-fluorofenoxi)fenilmetil]piperidina (formula 1), su sintesis y usc en la
fabricacion de un medicamento para el tratamiento y/o prevencion de una
enfermedad o estado mediado por serotonina y/o norepinefrina. La presente
invencion también se refiere a composiciones farmacéuticas que comprenden la

misma.
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X the international application in the language in which it was filed

01 atranslation of the international application into , which is the language of a translation furnished for the
purposes aof international search (Rules 12.3{a) and 23.1 (b)).

2. With regard to any nucleotide and/for amino acid sequence disciased in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
O a sequence listing
0 table{s) related to the sequence listing
b. format of material:
‘T  on paper
O in electronic form
c. time of filingfurnishing:
0O contained in the international application as filed.
{0 filed together with the international application in electronic form.
0O furnished subsequently to this Authority for the purposes of search,

3. O In addition, in the case that more than one version or cdpy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statemenls that the information in the subsequent or additiona!
copies 15 identical to that in the application as filed or does not go beyond the application as filed, as
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4. Additional comments:
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Box No.V  Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

—

Novelty (N) Yes: Claims 1-1
No: Claims

—

inventive step (IS) Yes: Claims 1-1
No: Claims

—
]

-

-

Industrial applicability (1A) Yes: Claims
No: Claims

|

2. Citations and explanations

see separate sheet

Form PCTASA/237 (April 2008)
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INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2007/053582

\ Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

V.1 The present invention relates to 4-[(3-flucrophenoxy)pheny!methyl]piperidine
methanesulfonate.

V.2 Reference is made to the following documents:

D1: US 6 518 284 B2, cited in the application

D2: EP-A-1 002 794, cited in the application

D3: ARTAIZ | ET Al: "Preclinical pharmacology of F-98214-TA a novel potent
serotonin and norepinephrine uptake inhibitor with antidepressant and anxiolytic
properties” PSYCHOPHARMACOLOGY, vol. 182, no. 3, 2005, pages 400-413,
XP002402602, cited in the application

V.3 Novelty

Document D1 discloses the sulfate salt of 4-[(3-fluorophenoxy)phenylimethyl)
piperidine, which has a melting point of 72-76 °C.

Document D2 discloses the sulfate salt of 4-[(3-fluorophenoxy)phenylmethyl]
piperidine, which has a melting point of 72-76°C.

Document D3 discloses the non salt form of 4-[(3-fluorophenoxy)phenyimethyi]
piperidine. '

The methanesulfenic acid salt of 4-[(3-flucrophenoxy)phenylmethyl]piperidine is
disclosed in none of the documents. Claims 1-4 therefore fulfill the requirements of

Art 33(2) PCT.

Claim 5 describes a process for the synthesis of the compound of claims 1-4 and is
novel by consequence.

Claim 6 describes a pharmaceutical composition comprising.a compound of claims 1-
4 and is novel by consequence.

Form PCT/ISA/237 (Separate Sheet) {Sheet 1) (EPC-April 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2007/053582

V.4

Claim 7 describes a compound of claims 1-4 for use as a medicament and is novel
by consequence.

Claims 8-11 describe the use of a compound as defined in claims 1-4 in the
manufacture of a medicament and are novel by consequence.

Inventive step

Starting from documents D1-D3 the problem to be solved by the present application
may be regarded as how to provide a novel possibly improved stable and easy to
handle form of 4-[(3-fluorophenoxy)phenylmethylpiperidine. The solution of the
applicant resides in providing the methanesulfonic acid salt which has a high melting
point compared to other salts of 4-[(3-fluorophenoxy) phenylmethyllpiperidine and is
therefore easy to handle. The salt has a good stability and is not hydroscopic. As the
methanesulfonic salt has not been made obvious by the prior art the solution of the
applicant may be regarded to involve an inventive step (Art 33(3) PCT).

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
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Doctor (a)
RATISBECK J. IAN

REFERENCIA Radicacién No. 8 129404
Solicitud internacional PCT/EP2007/053582
Fecha inicio fase nacional -12/12/2008
Tramite 11
Evento 378
Actuacidn 430

oficio No. 16184

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisidén 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratadc de
Cooperacidn en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene el poder debidamente otorgado, ccn el lleno de los
requisitos exigidos por los articulos 63 y subsiguientes del Cédigo de
Procedimiento Civil. Adicionalmente, deberd presentar el documento que acredita la
existencia vy representacidén legal de la sociedad solicitante, cuando é€sta fuere
persona juridica.

2. La solicitud no contiene la copia del documento en que consta la cesidn del
derecho a la patente del inventor al solicitante o a su causante, conforme a lo
establecido por el articulo 26 literal k) de la Decisidén 486 de la Comisidén de la
Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos
deberan legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del
Ccédigo de Procedimiento Civil. Cuando se trate de las declaraciones a gue hace
referencia la Regla 4.17 ii) del Tratado de Cooperacidn en Materia de Patentes
PCT., el alcance de 1las tales declaraciones se determinarda segin indiquen
claramente una c¢esién de derechos del inventor al solicitante o su causante, de
conformidad con lo dispuesto en el numeral 5.2.15 del Capitulo Quinto, Titulo X de
la Circular Unica de Superintendencia de Industria y Comercio.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisidn 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacidén del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerarad abandonada y perderd su prelacidn.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal

‘e), del capitulo quinto del titulo primero de la Circular Unica No.1l0 de 2001.

Continua en la pagina siguiente. ..
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